141 was visited three days later to determine the amount of salt remaining in the packet. The number of 142 individuals living in each household was again counted and recorded. The data obtained was used to 143 estimate the average discretionary intake of salt per capita per day. 162 Children below 6 years of age and above 12 years of age and those whose parents or caregivers did 163 not give consent were excluded from the study. 168 times and samples from households two to three times each, depending on the amount of salt 169 collected. The Westgard Rules using Levy-Jennings Charts were used for internal bench quality control 170 (QC) for daily routine monitoring of performance characteristics of the WYD Iodine Checker. The 171 percent coefficient of variation (CV) ranges from 2.5% to 5.0% throughout the analysis. 230 Brand C, the mean was 46.9 ± 2.0 ppm and median was 43.6 ppm. Thus, the iodine content of 231 samples of all three brands collected in the market was above 30.0 ppm as would be expected based 232 on required iodine content at production/import level indicated in the PNG Food Sanitation Regulations 233 for commercial salt [7] .
234
235 Discretionary per capita intake of salt and estimated per capita intake of iodine 236 The mean per capita discretionary intake of salt was 2.9 ± 1.8 g/day, with a range of 1.1 to 7.6 g/day 237 and median of 2.3 g/day. The mean iodine content in the salt from the households was 29.0 ± 19.1 238 ppm. Thus, with a mean discretionary intake of 2.9 g of salt per capita per day, the calculated mean 239 discretionary intake of iodine per capita per day was 84.1 ± 34.6 µg. Assuming that 20% of the iodine 240 in salt is lost during storage and food preparation[1], the calculated per capita discretionary intake of 241 iodine becomes 67.3 µg per day. This is below the 90.0 µg to 120.0 µg recommended daily 242 requirement of iodine for school age children and 150 µg requirement for adults [1] .
244 Urinary Iodine Concentration (UIC)
245 Single urine sample was collected from each of the 291 school children; this gave a consent rate of 246 100%. The Shapiro-Wilks test for normality indicated that the frequency distribution curve of the UIC 247 (µg/L) for all the children was not normally distributed (p = 0.001). This was confirmed by the Box-plot 253 It is notable that this is not far from <20.0 µg/L, which is the cut off for severely iodine deficient. 264 The Shapiro-Wilks test indicated that the UIC data for both male (p = 0.001) and female (p = 0.01) 265 children were not normally distributed. 298 All five markets across the study area were visited. Women visiting the markets to purchase items and 299 stallholders selling salt in the markets were randomly selected to participate in this section of the study.
300 In addition, important community stakeholders in their place of work (community leaders, teachers, and 301 health staff) were also selected. The variation in the number of participants in the three groups was due 302 to logistical reasons. The questionnaire results are presented in Table 3 . The results show that 91% of the women cannot 309 read, 87% did not listen to radio and 97% indicated that they do not work for money. In response to 310 questions on the use of salt, 47% reported to always use salt at home, 49% reported they do not 311 always use salt at home and only buy salt when they have money and 4% reported to use only 312 traditional salt. Of the 47% that always use salt at home, 57% reported they use salt for cooking only 313 and 43% use it for cooking and also adding to food before eating. When asked about iodised salt, 314 15.5% indicated to have some knowledge and 84.5% did not have any knowledge about iodised salt.
315 Furthermore, 65% of the women reported they store salt in bamboo stem covered with a leaf and 35% 316 store salt in the original plastic bag. A total of 86% said it is good to prepare food with salt, 14% were 317 unsure about salt in food; 88% indicated that it is difficult to buy salt because they usually do not have 318 money and 5% indicated salt is not available.
319
320 Stallholders selling salt 321 Gender distribution of the 36 stallholders selling salt that participated showed 23 (64%) were male and 322 13 (36%) were female. The combined mean age was 30.4 ± 5.6 years, the range was 22 to 45 years 323 and the median age was 30.0 years.
324
The questionnaire results are presented in 343 Table 5 shows the results from the questionnaires. All the stakeholders (100%) reported that they can 344 read. Majority (74%) reported that do not listen to the radio. Only 14% had knowledge about the use of 345 iodised salt; 5% indicated that it is best to store iodised salt in a closed container at home; all of them 346 (100%) indicated that people do not buy salt because of lack of money to purchase it. Furthermore, 347 92% responded that they do not have any knowledge about iodine deficiency; 89% do not know how 348 iodine deficiency could be prevented, but 11% stated that they were using iodised salt and 72% 349 indicated that it is good to prepare food with iodised salt. All (100%) indicated that it is difficult for 350 community members to purchase salt mainly because they do not have money. In what container do you keep salt at home?
(1) Ceramic 0 0
(2) Plastic 54 35
( (1) Closed container with lid 37 24
(2) Open container without lid 17 11
Q9
(3) Others (bamboo with leaf on both sides) 99 65
How often do you eat food from the sea (1) Often 0 0
(2) Once in a while 5 3
Q10
(3) Never 148 97
Q11
Do you know what iodine deficiency is? 0 0 153 100
What could be the consequences or health risks for the unborn baby of a lack of iodine in the diet of a pregnant woman?
(1) Risk of being mentally impaired 0 0
(2) Risk of physically damaged 0 0
(3) Other causes 0 0 Q12 (4) Don't know 153 100
Q13
How can iodine deficiency be prevented?
(1) Preparing foods with iodised salt 0 0
(2) Others 0 0
(3) Don't know 153 100
How good do you think it is to prepare meals with iodised salt?
(1) Not good 0 0
(2) Not sure 21 14
Q14
(3) Good 132 86
How difficult is it for you to buy and use iodised salt?
(1) Not so difficult 3 2
(2) So-so 6 4
Q15
(3) Difficult 144 94
If it is difficult, why?
(1) No money to buy salt 135 88
(2) Salt Not available at the market 8 5
Q16
(3) Do not like the taste of salt 2 1 360 361 What could be the consequences or health risks for the unborn baby of a lack of iodine in the diet of a pregnant woman?
(3) Other reasons 0 0 Q11 (4) Don't know 36 100
(1) Eat / prepare foods with iodised salt 0 0
(2) Other reasons 0 0
Q12
(3) Don't know 36 100
How good do you think it is for people to prepare meals with iodised salt?
(2) Not sure 4 12
Q13
(3) Good 32 88
How difficult is it for you to buy iodised salt in Port Moresby, Kerema, Lae and Menyamya?
(1) Not so difficult 0 0
(2) So-so 1 4
Q14
(3) Difficult 35 96
If it is difficult, why? Q15
Major settlement to purchase salt is at minimum 3 days walking distance 35 96 362 363 What could be the consequences or health risks for the unborn baby of a lack of iodine in the diet of a pregnant woman?
(1) Risk of being mentally impaired 3 6
(2) Risk of being physically damaged 1 2
(3) Other reasons 0 0 Q9 (4) Don't know 39 92
(1) Eat / prepare foods with iodised salt 5 11
Q10
(3) Don't know 38 89
Q11
Are you aware of foods rich in iodine? 3 6 40 94
How likely is it, do you think that children in this community lack iodine?
(1) Not likely 0 0
(2) Not sure 43 100
Q12
(3) Not likely 0 0
How serious do you think is a lack of iodine in the body?
(1) Not serious 0 0
Q13
(3) Serious 0 0
How do you think it is for people to prepare meals with iodised salt?
(2) Not sure 12 28
Q14
(3) Good 31 72
How difficult is it for community members to buy iodised salt?
(2) So-so 0 0
Q15
(3) Difficult 43 100
If difficult, why?
(1) Market does not sell salt 0 0
(2) People do not like the taste 0 0
(3) People have no money to buy salt 43 100
Q16
(4) Other reasons 0 0
465 While lack of finance is one of the major barriers for using iodised salt regularly in the households, 466 inappropriate transport, storage and usage practices, both by stallholders and in the households are 467 major contributing factors that may reduce the iodine content in the salt. Important strategies, such as, 468 increasing advocacy and improving "health literacy" on the importance of consumption of iodised salt 469 should be carried out among key target groups in the community [32] .
470
471 It is important to carry out intensive nutrition education and information provision, together with an 472 awareness raising campaign, to advocate for changes in the practices among stallholders and in the 473 households that can affect the iodine content in salt and also to improve regular intake of iodised salt. 480 481 A potential strategy to increase access to commercial (iodised) salt in this and other similar 482 communities is to seek opportunities to increase its availability, such as by subsidising transport costs 483 or improving distribution networks. Alternative or complementary strategies to increase iodine intake 484 should also be explored such as the fortification of alternative food vehicles that are more readily 485 available, such as cereal grains including rice or wheat flour, edible vegetable oil, or condiments and 486 seasonings [37], or targeted distribution of iodine or combined micro-nutrient supplements to vulnerable 487 groups in the community, in particular reproductive age women [38] .
488 489 CONCLUSIONS
